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1 
This invention is concerned-witi the treat 
ment of certain water-insoluble esters, as here- 
inafter described, with an alpha-beta alkylene 
oxide having hOt over 4 carbon atoms, such as 
ethylene oxide, so as to tender such pr0duct 
water-soluble or emulsifiable by conversion into 
derivatives, as hereinafter described. The par- 
ticular esters subjected to such treatment are 
esters of certain amino-alc0hols. Such Cters 
are characterized by the absence of any reac- 
tire hydrogen atom. 
It is common practice fo treat water-insoluble 
materials, such as acids, amides, alcohols, 
phenols, mercaptans and the like, .with an alkyl- 
ene oxide, particularly ethylene oxide, so as to 
introduce a hydrophile radical. Ail such com- 
pounds are characterized by the fact that they 
bave a reactive hydrogen atom, i. e., a hydrogen 
.atom attached to oxygen, nitrogen or sulfur. 
I bave round that valuable emulsifying agents 
can be obtained by the oxyalkylation of certain 
esters of amino-alcohols, even though such 
ters do hot contain a reactive hydrogen atom. 
Examples of such esters are the higher fatty 
acid esters of diethylethanolamine, dipropyl« 25 
ethanolamine, dibutylethanolamine, diamyleth- 
anolamine, dicyclohexylethanolamine, dihexyl- 
ethanolamine, dioctylethanolamine, etc. Other 
examples are the same comparable amines in 
which the ethanol radical is replaced by a pro- 30 
panol radical or a hydroxypropanol radical, a  
butanol radical, or a hydroxybutanol radical. 
Such amines may be considered as the reac- 
tion product derived by reacting a secondary 
amine with an alkylene oxide selectcd from the 35 
class of ethylene oxide, propylene oxide, butylene 
oxide, glycide and methylglycide. For conven- 
ience, the secondary amines may be indicated 
thus: 
/ 
in which  represents an alkyl or ,alicyclic, sat- 
urated hydrocarbon radical havin . te 1 carbon  
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atoms. Reaction with. a single mole, or 2 or 3 
moles of an alkylene oxide, results in the forma- 
. tioz of a product of the following composition: 
in which R has ifs prior .significance and RO is 
10 the divalent radical Obtained from the alkylene 
oxide previously specifled, and  is the numeral 1 
to 3. If such chemcal compound is esterified with 
monocarboxy acid 'or ifs equivalent, one then ob- " 
tains a compound of the following composition: 
R 
\N(RO)OCR 
20 
in which the charactes bave their previous sig- 
nificance and leCO is-the acyl radical of the 
monocarboxy detergent-orming acid having 8 
fo 20 carbon atoms. Such acids are exemplifled 
bF the higher ïattF acids previouslF referred to, 
various naphthenic acids, and resin acids such 
as abitic acid; hydrogenated abietic acid, etc. 
Such acids are characterized by the fact that 
they combine with alkalis fo produce soap and 
soap-like materials. Thus, they are frequently 
referred to as deterget-forming acids. 
Re-examining the last formula previously re- 
ferred fo, it is to be noted that such product 
does hot contain a reactive hydrogen atom. 
bave round, however, that such ester of an 
amino-alcohol, even though water-insoluble and 
showing no appreciable tendencY fo emulsffy 
prior to treatment with an alkylene 0xide, can 
be treated with an alkylene oxide, particularly 
ethylene oxide, So as to obtain a water-soluble 
product which seems to be a mixture, and the 
exact nature of which is not kuown ai thè mo- 
ment. Presumably, in part, the product would 
appear to be the resultant of a reaction where 
the ethylen.e .oxi.de enters at the carbonyl car- 



3 
bon position in a mnner Indcted n the îol- 
lowing wy: 
0 
0 
--O--CH«O 
There would be no difference, of course, if the 
ethylene oxide were considered as entering be- 
tween the radical 11 and the adjacent oxygen 
atom. 
This is shown in the following: 
O 
--RIO  R 15 
0 
Actually, if is believed tht the rection which 
tkes Rlce is somewht more complex tn  the 20. 
simDler suggesçio Dreously DreseeoE 
instance, there my be  rupture involving one 
rgment t the crbonyl crbon tom 
other ïrgment t the 6i oxygen tom. 
This is shown in he followi mater: 
; 0 
H ', 
--C--OI---- 
  0 
 o 
One vlency bond is severed, s indicted by 
broken line, nd reRlced by vlency bond con- 
neced ththe divenç eRoxy roEcl. Obons- 
ly, iY isno inçended to sho n bnorl 
ency for crbon. 
ssung tht Rrt oï the rection orrectio 
my be exRled b  rupte, s bove 
cted, if is a mtter of ïer sRection--to 
wht hRpens to the two mino-Icohol residues, 
s diEerentited from the cyl nd cyloxy resi- 
dues. The two might simRly unite, s indicted 
in the ïoHowing mer: 
--o 
mole of ehglene oxide ïurnshes a eoeee 
divalent radical, as indicated in the follong: 
H 
CH 60 
H . 
The fact-haç he estan tained from a 
sigle este does oçlwsyield products wch 
reunifom, ad alsothe fac that comparable 
maeals prepared  incresed oethFlation oï 
the scodary amie rir o esterifiaon acç 0 
somewhat differently; both as emulsifiers 
oil-in-wa emulsio  nd s demulsifierS 
water--ofl emulsion, incaes ht evem 
thouh I donot knowth compositio complete«. 
1F, it probblF represents, at le,st in par, ether  
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reaction products in adEtion to those which have 
been briefly indicated, legardless of the compo- 
sition, if is fo be noted that my invention is 
directed fo the substantial fact that I bave found 
5 that these particular esters, free from reactive 
hydrogen atoms, are susceptible to oxyalkylation 
and yield products of utility. 
Previously reference bas been ruade to the 
higher fatty acids which represent my preferred 
10 reactants. The higher fatty acids include cap- 
rylic acid, capric acid, lauric acid, myristic acid, 
palmitic acid, stearic acid, as well as hydroxy- 
stearic acid, dihydroxystearic acid, trihydroxy- 
stearic acid, etc., as well as the unsaturated high- 
er fatty acids, such as oleic acid, linoleic acid, 
linolenic acid, ricinoleic acid, etc. Pzevious refer- 
enca has been ruade to the use of naphthenic 
acids, and particularlF naphthenic acids of com- 
merce, in the two grades ordinarfly available, 
to.. wit,.220-230 acid number and 230-240 acid 
number. The invention can be illustrated by 
such examples as the oleic acid ester, ricinoleic 
acïd estez, or linoleic acid ester of diethylethanol- 
amine or dibutylethanolamine. The following 
examples illustrate the oxyalkylation procedure 
particularly its oxyethylation, which is! com- 
paaively simple and more or less conventional 
and is employed in reacting compounds which 
happen fo bave a reactive hydrogen atom. In 
the absence of such reactive hydrogen atom, one 
might expect that somewhat; moze drastic or 
vigorous methods of oxyalkyltion wouldbe ter 
quirech Actually, ttfis is hot. the case. and the 
explantion, may be. due fo the fact that. the 
35 ester itselfis basic.. Basic amines, such .as. sec 
ondaxy alll, amines, are. vey susceptible, to 
oxyaikylation, l-obably the basicity of he. 
ester in:.the present instance, may be. an explana- 
tion oï this comparatively eas oï oxya!kylation. 
40 There may be an anomaly in the ïact that 
reference has been ruade fo the absence oï 
active hydrogen atoms in the este which, is 
subjected fo oxyalkylation», and af the saine rime, 
esters of ricinoleic acid, hydroxystearic acid, 
45 and Vhe ]ile bave been included. Ethylene ox- 
ide reacts with primay alcohols. Apparently, 
however, under ordinary conditions of reaction, 
or even under the more drastlc conditions of 
reaction herein described, ethylene oxide or the 
50. other alkylene oxides, do hot react with the 
secondary alcoholic rdical which is part of an 
acF1 radical, as in the case of ricinoleic acid, 
hydroxystearic acid, etc. In fact, if ricinoleic 
acid or ethyl ricinoleate is subjected fo oxyal- 
lylation, particularly oxyethylation, one does hot 
obtain a compound in which the a!coholic hy- 
droxyl of the ricinoleyl radical has been attacked. 
The saine applies in connection with the com- 
Pounds herein described, if one happons to em- 
ploy.an ester in which the ricinoleyl or simflar 
group is present. If the final product is sub- 
jected to saponification and thon acidified and 
extracted so as to recover the fatty acid as such, 
examination of the fatty acid reveals that 
is the unalteed original fatty acid and hot the 
fart acid of the following type: 
H (O1) ORCOOH 
wherein 1O represents a divalent alkylene ox- 
ide radical and HOICOOH represents ricin- 
oleic acid, hydroxystearic acid, or the like. 
The selected ester is placed in a stirring auto- 
clave and subjected fo treatment with ethylene 
oxide or one of the other simflar alkylen 
ides, as noted. Since these esters are basic» 
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there is no need to add a cataylst, as if is Some- 
rimes employed in oxyethy!ation, the addition 
of an .alkaline catalyst being common in nu- 
merous instances. In the following examples, 
the pressure is given in Rounds per square inch. 
As the reaction becomes complete, the pressure 
drops to a very !ow value. 
Examle I 

8 
quied, were substantially the same. The same 
solvents were added as belote. 

Examze 4 

The saine procedure was employed as in Ex- 
amples 1 and 2, preceding, except that the ester 
subjected fo oxyethylation was the diethyl eth- 
anolamine ricinoleyl ester. The amount of the 

 Grains ester employed was 395 grains, instead of 381 
Diethylethanolamine stearyl ester ___±__ç:- 381 10 grams, as in Examples 1 and 2, preceding. 
Ethy!ene oxide (5 portions of 150 g. Otherwise, the operating conditions in regard fo 

each) 750 

Time ] Temper-ature 
2:20 ........... 100 
2:30 ........... 
2:50 ........... 160 
3:10 ........... 160 
3:10 ........... 160 
3:55 ........... 100 
4:05 ........... !55 
4:20 ............ lt0 
4:25_: ..... .:-- 
9:50 ........... 100 
10:00..-'- ...... 170 
10:30 .......... 
10:30 .......... 100 
3:30 ..... .. ..... 100 
3:35 ........... 150 
4:10 ........... 165 
10:15 .......... 100 
10:25 .......... 150 [ 
1:15 ........... 165 i 

150 t 
200 
80 
30 
30 

Emu]siflable.  . 

130 : 
115 I Nou-homogene0us, viscous, red- 
40 dish ambr; some insolubility 
30 I in water solution. 
130  
80 [ Emsiflablenot soluble. 
14 5 ]  
45 . 
85 [Grainy, viscous, reddisn-mber, 
50 ] prtially soluble. 
65 Griny, viscous, reddish-ber, 
45  soluble. 

The product obtained from the above batch- 
wise oxyethylation, weighed approximatelY 1125 
grains. It was mixed with 125 grains of xy!ene 
and 125 grains of the diethylether of diethylene- 35 
glycol. This mixture was then warmed until 
solution was complete and emp!oyed as such for 
various purposes, such as an emulsifier of off- 
in-water emulsions, an additive fo slush oils, 
so as to introduce corrosion-preventing prop- 40 
erties, a break-induceï in the doctor treatment 
of sour hydrocarbons, etc. 
Exampc 2 
The saine procedure was fo!lowed as in Ex- 45 
ample 1, preceding, except that there were 8 
additions of ethylene oxide (150 grams per ad- 
dition) and the final product was almost com- 
plete!y soluble, having oniy a very slight amount 
of insoluble material. 100 grains of xy!ene and 
100 grains of the diethylether of diethylene- 
glycol were added so as to oroduce a completely 
homogeneous solution, as in Example 1, preced- 
ing. 
The operatLug conditions during the addition 
of the last three portions of ethylene oxide were 
comparable to those noted in the preceding 
ample. In other words, the total rime required 
varied from one hour fo two hours, the tem- 
perature employed in each instance rose fo 60 
about 160-165 ° C., during the last part of the 
oxyeLbylation, and the pressure varied ïrom 120 
fo 130 pounds maximum, to approximately 30 
to 45 pounds, during the last stages of oxyethyla- 
tion. 
Example 3 
The same procedure was employed as in Ex- 
amples 1 and 2, preceding, except that the ester 
subjected fo oxyethylation was the diethyleth- 70 
anolamine oleyl ester. The amount of the ester 
employed was 379 grains, instead of 381 grains, 
as in Examples 1 and 2, preceding. Otherwise, 
the operating conditions in regard to time re- 
quired, temperature required, and pressure re- 

rime required, temperature required, Çnd pres- 
 sure required, were substantially the saine. 
15 Example 5 
The same procedure was followed: s in. the 
foUr preceding examples, except that the corre- 
sp0nding esters of dibutylethanolamine were em- 
20 ployed instead of the esters (}f diethylethanol- 
amine. In such instances where, in the previus 
examples, 381 grains oï the ester were employéd, 
there was substituted 437 grains of the dibutyl 
ester. Where 379 grains of the diethyl ester were 
25 employed, there was substituted 435 grains of 
the dibutyl ester. Likewise, in theexample where 
395 grains of the diethyl ester were employed, 
there was substituted 451 grains of the dibuyl 
ester. The conditions of oxyethylati0n were sub- 
30 stantially the saine s in the previous examples, 
the ranges of rime, temperature and pressure 
being substantially as belote. The only varia- 
tion was that in followfl]g the procedure of 
Example 1, apparently somewhat more ethylene 
oxide was required fo give suitable solubility; 
thus, the 750 grains of ethylene oxide employed 
in Example 1 were increased to 900 grams, using 
six batches of 150 grams each, instead of rive 
batches. The sixth batch was added under sub- 
stantially the saine conditions as the fifth batcti 
noted in Example 1. Mixtures of solvents were 
the saine as bîore, that le, a mixture of xylene 
and the diethylether of diethyleneglycol. 
When propy!ene oxide was used, the amount 
of alkylene oxide was increased one-third over 
the values where ethylene oxide was employed, 
i. e., 200 grains of propylene oxide were used to 
replace 150 grams of ethylene oxide. Propylene 
" oxide does not give nearly as satisfactory a prod- 
50 uct, due fo lesser water solubflity. If is most 
advantageous fo use either ethylene oxide alone, 
or a mixture of ethylene oxide and propylene 
oxide, particularly using propylene oxide in the 
early batches and ethylene oxide in the later 
55 batches. When propylene oxide is used, the pres- 
sure may be less, due fo the lower vapor tension 
of propylene oxide, but its reactivity is lower 
and the rime required may be two or three rimes 
that required with ethylene oxide. Sometimes 
slightly higher temperatures must be employed 
with propylene oxide. For various reasons, the 
most desirable, the cheapest and the most effec- 
tive alkylene oxide is ethylene oxide. The ob- 
jection fo glycide is ifs e.xpense and the extreme 
care with which it must be handied. 
Some of the esters employed as raw materials, 
for instance, the higher fatty acid esters of di- 
ethylethanolamine, can be distflled and are avail- 
able as pale amber liquids which darken readfly 
in presence of air or sometimes due fo the action 
of light alone. The products obtained by oxy- 
alkylation vary irom deep amber to a deep, 
reddish appearance, and are either liquids or 
mixtures which seem to be liquids, possibly pasty 
solids. The solvents added as above described 



r.dçe hern al!. to ark. mlr,colÇed. !!u!ds 
of attractive unoy a 
If is to be noted that the esters, rior fo oxy- 
lylation, are water.iÇ!bl¢ is, of cose, 
oes hot rïer  water which bas bn aciOated 5 
with .aciOs of vario inOs. i iolubility 
reails  the eters. rior. fo oxyalylation, 
garOless of whether  in 
R 
 lO 
N(RO).QÇ R 
/ 
hppe %o be î,  or 
ht i. beî. e producs, 
make a solution with warm distilled water, usg 1. 
1  5 parts of the oxyaylaed derivative mix- 
te ad 95 t0 99 pavts o am dstflled water 
(Çmperature 3  to 50  C.) fo give a p¢manent 
,s0tin or SOL ! s0e. lsnces, pract!ca!!y 
a. clez e!utÇn !s obtued. Th tëst app.es 2o 
whether the product  usd as such, or whether 
it. ha s been mixed wth xylCne and the dieti- 
ether, of dethyleneg!yco!, as prei0ly pointed 
out. Such mtes are by weight. 
Havig thus descr!be m 
c!a a new Cd des$re  ecure by Le,rets Pat- 
en i: 
1. The process of rendering water-insoluble 
esters war-disçershle by reaction with an 
aikYl¢ne 0xide; said water-imoluble ster, prior 3o 
fo xyylti0n. being o. the ollowing formula: 
R 
N(R0)0 C Re 
in. wh$¢  R is a saturated, hydrocabon radical 
having at !ast 2 and hot over !0 carbon aoms; 
RO i the divaÏent radical in whiç h RO is a 
member selected £rom the class consistiag of 
ethylne radics, propylen radicals, butylen e 4o 
adicals, hydrox0pylen e radicals ad hydroxy- 
butylene ricals, and n is a number varng 
1 fo 3; RCO is the acYl radical of a monocboxy 
detergentrf0rming acid having 8 fo 20 carbon 
ams sad esr-being characeriZed by the ab- 45 

sece_ of labile hydroge_n atoms which arC reaçflVe 
towards low molal alkyler, e oxides; said al:kyle!e 
oxyde having af least 2 and hot more than 4 car- 
bon atoms selected ïrom the class consisting of 
ethylene oxide, propylene oxide: butylene oxide, 
glycide and methylglycide, said reaction being 
carried out by subjecting the ester fo the action 
of the alkylene oxide under oxyalkylating con- 
ditions of temperature .and pressure and being at 
least sufficient fo rentier the water-insoluble ester 
water-dispersible fo a degree sufficient to give a 
permanent solution in mixtures containing 1% 
fo 5 % of the oxYalkylated derivative mixture and 
95% fo 99% of warm distilled water. 
2. The process of claire 1 wherein n is 1. 
3. The process of claire 1, wherein n is 1 and 
R is the CH radical. 
4. The process of claire 1, wherein n is 1, 
is the C2H« radical, and 1 is a C2H radical. 
5. The process of claire 1, wherein n is 1, 
is the C,-H« radical, 1 is a CH radical, and 1C 0 
is the acyl radical Of a higher fatty acid. 
6. The process of claire 1, wherein n is 1, 1 
is the CH« radical, R is a C,H radical, and RCO 
is the acyl radical of an unsaturated higher fattY 
acid. 
7. The process of claire 1, wherein n is 1, R is 
the CH« radical, 1 is  CH radical, 1CO is 
acyl radical oï an unsaturated higher ïatty aci d, 
and the alkylene oxide used in the oxyalkylation 
reaction is ethylene oxide. 
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